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COILED TUBING DEPLOYED INFLATABLE 
STIMULATION TOOL 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application discloses subject matter similar to that 
disclosed in Us. application Ser. No. 07/882,308 ?led on 
May 13, 1992 entitled “Coiled Tubing Deployed In?atable 
Stimulation Tool”, now US. Pat. No. 5,271,461. 

BACKGROUND OF THE INVENTION 

This invention relates generally to in?atable packers used 
in Well bores, and in particular to in?atable packers Which 
may be deployed on coiled tubing and used for introducing 
stimulation ?uids into one area of the Well bore While 
isolating other areas of the Well bore. 

In?atable doWnhole tools are Well knoWn in the art and 
are used to perform a variety of tasks associated With 
completing and operating earth Wells of various types, 
including oil, gas, Water and environmental sampling and 
disposal Wells. 

Also, in the course of operating oil and gas Wells, such 
Wells may fail to sustain the same level of production as 
When they Were ?rst drilled because the face of the produc 
ing formation Where it intersects the Well bore has become 
fouled With debris or has become coated With a layer of 
insoluble mineral salts. When this occurs, it becomes nec 
essary to reWork the Wells by placing stimulation ?uids into 
the Well bore to reneW the face of the producing formation 
by dissolving the debris or mineral salts. When such stimu 
lation Work is performed, it is frequently desirable to isolate 
one producing Zone from another and from other areas of the 
Well bore to prevent the stimulation ?uids from coming in 
contact With such other Zones and such other areas of the 
Well bore. 

In order to introduce stimulation ?uids into one area of a 
Well bore While isolating other areas, a Well bore packer 
must be employed as a part of the Work string to accomplish 
such isolation. Also, since there are quite often several Zones 
to be stimulated, it is desirable to be able to move the 
stimulation tool string up or doWn the Well bore and to be 
able to unset, move and reset the packer several times to 
accomplish the stimulation Work more efficiently. 

In recent years it has become more economical to utiliZe 
coiled tubing to perform such stimulation jobs than to erect 
a Workover rig and use other forms of conduits, such as 
jointed pipe, to perform the same function. 

In?atable packers Which are designed to be set in open or 
uncased earth Wells Which often have irregular side Walls, 
such as petroleum producing Wells, or Water Wells, have 
been found desirable for many years. As a result, packers in 
Which the sealing elements are designed to be hydraulically 
in?atable, and in?atable packers Where the in?ated sealing 
elements are designed to Withstand high hydraulic pressures 
have become Well knoWn in the art. Also, in?atable tools 
Which combine an in?atable sealing element With a device 
to either take in samples from a Well bore or discharge 
stimulation ?uids, such as acids, to a Well bore are also 
knoWn in the art. Additionally, it has become Well knoWn 
that in?atable packer elements tend to remain someWhat 
distended after de?ation, often making retrieval of the 
packer dif?cult. To combat this undesirable tendency, prior 
art devices have had features added to aid in restoring the 
element to its original shape. 

The chief limitations of these prior art devices Which have 
become recogniZed and are sought to be overcome by this 
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invention include unreliable sealing mechanisms Which do 
not provide in all cases a positive seal betWeen the tool string 
and the packer element to prevent undesired in?ation or 
de?ation of the packer element, and reliable means to restore 
the element, once de?ated, to its original shape. 

Another limitation is that many prior art devices have 
complex valve assemblies Which are dif?cult to shift from 
one mode of operation to another. Also, When the tool is at 
a great depth in the Well many prior art devices do not 
provide reliable signals to the operator at the surface that a 
shift in mode of operation has taken place Within the tool. 

Further limitations of these prior art designs Which this 
invention seeks to overcome are: unreliable or dif?cult to 

operate valving mechanisms for shifting the tool betWeen its 
various operations such as in?ation and de?ation of the 
element, equalization of the interior of the tool With the 
pressure of the Well bore, shifting the tool to and from a ?uid 
discharge, circulation, in?ation, or stimulation mode; and 
the general unavailability of repetitive setting mechanisms 
Which enable multiple setting and unsetting of an in?atable 
tool in a single trip. 

In straddle packer tool embodiments another limitation 
presented is the use of in?ation tubing coiled around the 
exterior of the tool body to communicate the upper and 
loWer packers for simultaneous in?ation. This externally 
coiled tubing very substantially limits the maximum length 
betWeen packer elements and also presents problems in 
loWering and retrieving the tool into and out of the Well. A 
further problem Which may be encountered in the packer 
portions of these types of tools is the tendency of a packer 
member to become adhered to the tool body mandrel section 
around Which the packer member extends, thereby poten 
tially creating uneven or incomplete in?ation of the packer 
or damage thereto. It is a further object of the present 
invention to address and substantially alleviate these prob 
lems associated With tools of the general type described 
above. 

SUMMARY OF THE INVENTION 

In carrying out principles of the present invention, in 
accordance With a preferred embodiment thereof, Well 
packer apparatus is provided that comprises a tubular outer 
body structure having, along its length, an annular gap in 
Which a tubular in?atable packer member is operatively 
supported. A tubular inner body structure is coaxially dis 
posed Within the outer body structure and de?nes thereWith 
a generally annular packer in?ation passage for receiving a 
pressuriZed ?uid operative to in?ate the packer member, an 
axial portion of the in?ation passage being radially out 
Wardly bounded by the packer member. 

To facilitate the even and complete in?ation of the packer 
member a perforated in?ation pressure distribution tube 
member is provided. The distribution tube is coaxially 
disposed Within the annular packer in?ation passage and 
axially divides a portion thereof into a ?rst subannulus 
disposed betWeen the inner body structure and the pressure 
distribution tube member, and a second subannulus disposed 
betWeen the pressure distribution tube member and the outer 
body structure. Representatively, the pressure distribution 
tube member is captively retained Within the in?ation pas 
sage for axial movement relative thereto. 

According to another aspect of the present invention a 
Well stimulation/straddle packer tool is provided and is 
loWerable into a Well bore on conduit means through Which 
a pressuriZed ?uid may be supplied to the tool. The tool 
includes an elongated holloW tubular body having an open 
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upper end to Which a lower end of the conduit means may 
be connected, and an exterior side Wall extending along the 
length of the body. Annular in?atable ?rst and second packer 
structures are coaxially carried on upper and loWer longitu 
dinal portions of the exterior side Wall, respectively, and a 
stimulation ?uid discharge opening is formed in the exterior 
side Wall betWeen the ?rst and second packer structures. 
A ?rst ?oW passage extends interiorly through the body, 

and is sealingly isolated from the stimulation ?uid discharge 
opening and operatively communicated With the ?rst and 
second packer structures. A second ?oW passage extends 
interiorly through the body, and is communicated With the 
stimulation ?uid discharge opening and isolated from the 
?rst and second packer structures. 

Fluid ?oW path control means are provided and are 
operable to route pressuriZed ?uid received through the open 
upper end of the body through a selectively variable one of 
the ?rst and second ?oW passages to thereby selectively 
in?ate the ?rst and second packer structures using the 
pressuriZed ?uid or force the pressuriZed ?uid outWardly 
through the stimulation ?uid discharge opening. To sealingly 
isolate the ?rst and second ?oW passage from one another 
Within the interior of the tool a ported crossover structure is 
disposed Within the tool body, With portions of each of the 
?rst and second ?oW passages extending through the cross 
over structure. 

The use of the interior in?ation ?uid ?oW passage that 
intercommunicates the upper and loWer packers advanta 
geously eliminates the conventional necessity of intercon 
necting the upper and loWer packers for simultaneous in?a 
tion by pressure transfer tubing coiled around the exterior of 
the tool body. Accordingly, the packer-to-packer distance 
may be made quite long While still permitting the elongated 
tool to be lubricated into the Well. In a representatively 
illustrated embodiment of the tool the upper and loWer 
longitudinal portions of the tool Which respectively carry the 
upper and loWer packers are interconnected With an elon 
gated section of coiled tubing axially extending betWeen the 
upper and loWer longitudinal tool portions. 

According to another aspect of the invention, to compen 
sate for the axial forces exerted on a longitudinally inter 
mediate portion of the tool body betWeen the upper and 
loWer packer members by the radially outWard in?ation 
extension of the packer members the longitudinally inter 
mediate tool body portion has operatively interposed therein 
a telescopable expansion joint structure axially movable 
betWeen retracted and extended positions. Optional spring 
means are carried by the tool body and exert a mechanical 
biasing force on the expansion joint structure to resiliently 
urge it toWard its retracted position, Which supplements the 
biasing force of the expansion joint structure’s Weight. 

These mechanical and Weight biasing forces are aug 
mented during the initial in?ation of the upper and loWer 
packer members by ?uid pressure force exerting means 
Which, in response to the presence of pressuriZed ?uid 
Within the ?rst ?oW passage, operate to exert a ?uid pressure 
force on the expansion joint structure in a manner further 
biasing the expansion joint structure toWard its retracted 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational vieW, partially in section, of a 
coiled tubing truck, coiled tubing injector, Well Christmas 
tree and Well bore With the invention in its expanded, 
stimulation mode; 

FIG. 2 is an enlarged scale vieW of the in?atable stimu 
lation tool located and expanded in a cross section of a Well 
bore With the tool discharging ?uids as in the stimulation 
mode; 
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4 
FIGS. 3A through 3C are sectional vieWs of an alternative 

embodiment of the stimulation tool; 
FIGS. 4A through 4C are sectional vieWs of the stimula 

tion tool; 
FIG. 5 is a developed vieW of the continuous J -slot on the 

velocity valve of the invention; 
FIG. 6 is a sectional vieW of the upper portion of the 

stimulation tool With the velocity valve in its ?rst, upper 
position and the outer mandrel in?ation ports open (the loW 
?oW run-in position); 

FIG. 7 is a sectional vieW of the upper portion of the 
stimulation tool With the velocity valve in its second, inter 
mediate position and the outer mandrel in?ation ports open 
(the high ?oW run-in position); 

FIG. 8 is a sectional vieW of the upper portion of the 
stimulation tool With the velocity valve in its third, loWer 
most position and the outer mandrel in?ation ports open (the 
in?ation position); 

FIG. 9 is a sectional vieW of the upper portion of the 
stimulation tool, With the velocity valve in its second posi 
tion and the outer mandrel in?ation ports sealed (the stimu 
lation position); 

FIGS. 10A through 10C are sectional vieWs of the stimu 
lation tool shoWing the velocity valve in its ?rst position, the 
element in?ated, and the in?ation ports closed; 

FIGS. 11 through 11C are doWnWardly successive 
quarter-sectioned longitudinal portions of a loWer part of a 
second alternate embodiment of the in?atable stimulation 
tool; 

FIGS. 12 and 12A are schematic elevational vieWs of a 
straddle packer embodiment of the in?atable stimulation 
tool; 

FIGS. 13A through 13F are doWnWardly successive 
quarter-sectioned longitudinal portions of a loWer part of the 
straddle packer embodiment of the tool, With a telescoping 
expansion joint section of the tool in its retracted position; 

FIGS. 14A and 14B are doWnWardly successive quarter 
sectioned longitudinal portions of the expansion joint sec 
tion in its extended position; 

FIG. 15 is an enlarged sectional vieW of a portion of the 
tool, illustrating an optional pressure assist device for opera 
tion in combination With the velocity valve; 

FIGS. 16A and 16B are a sectional vieWs of a portion of 
the tool, illustrating an optional pressure bleed con?guration 
in successive alternate positions; and 

FIG. 17 is a sectional vieW of a portion of the tool, 
illustrating an optional pressure relief device. 

DETAILED DESCRIPTION 

In the description Which folloWs, like parts are indicated 
throughout the speci?cation and draWings With the same 
reference numerals, respectively. The draWings are not nec 
essarily to scale and the proportions of certain parts may 
have been exaggerated to better illustrate the details of the 
invention. It is to be understood and is intended that this 
invention pertains to all possible orientations of Well bores 
including vertical, deviated, highly deviated and horiZontal, 
although it is shoWn only With respect to the vertical. 

Referring noW to FIG. 1, When an earth Well is completed, 
a length of casing A extends for some length into the earth 
from the Well head C and is cemented in place. The casing 
A has perforations D along its length adjacent to producing 
formations Which intersect Well bore B, the Well bore B 
being de?ned by the interior surface of the casing A. 
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A Christmas Tree E is mounted on the Well head C, from 
Which a length of production tubing F extends for some 
distance into the casing and may even extend beyond the end 
of the casingAinto an open, or uncased portion of the earth. 
Packing devices G are usually set at some point Within the 
casing A to seal the production tubing to the casing and 
function to channel ?uids produced through perforations D 
to the surface through production tubing F. 

Occasionally during the producing life of a Well, the face 
of the producing formation adjacent the Well bore or adja 
cent the perforations in the casing Will become clogged With 
debris, such as ?ne sand or precipitated mineral salts, 
necessitating a Well Workover. To perform the Well 
Workover, a Workover rig can be moved on to the Well site 
to perform the Workover. HoWever, With the ready avail 
ability of more economical mobile coiled tubing units, use 
of such coiled tubing units is becoming the method of choice 
for performing Well Workovers. Such Workovers are fre 
quently called stimulation jobs. 
As shoWn in FIG. 1, in order to perform the stimulation 

job using coiled tubing, a coiled tubing truck H is driven to 
the Well site. Acoiled tubing injector I and, if Well conditions 
dictate, a lubricator L is rigged up on the Well. Aconnection 
is made to the Christmas Tree E to alloW a continuous length 
of coiled tubing M, to Which the stimulation tool 10 is 
attached, to be fed into the production tubing F. 

The coiled tubing M is connected by hose means N to a 
pump O and reservoir P Which contains the stimulation 
?uids. Fluids such as acids and/or surfactants are usually 
selected to clean the obstructed face of the formation thereby 
both restoring the face to a permeability level approximating 
its original permeability and restoring the Well’s production 
to a level approximating production levels When the Well 
Was ?rst brought on production. 

Within the coiled tubing truck H are instruments such as 
pressure monitors and ?oW rate indicators, not shoWn, 
comprising either digital or analog gauges connected to 
sensors, also not shoWn, to indicate the pressure and rate of 
?oW of the stimulation ?uids through the coiled tubing M. 
As shoWn in FIG. 2, the stimulation tool 10 includes an 

inner mandrel 30 With a ?oW path therethrough Which is 
attached to coiled tubing M and has in?atable packer ele 
ment 20 sealingly disposed thereon. Once in?atable packer 
element 20 is in?ated into cooperative sealing engagement 
With the casing A or the production tubing F, as shoWn in 
FIG. 2, stimulation ?uids Q are discharged through the ?oW 
path in the tool into contact With the face of the producing 
formation. 

It is to be understood that stimulation tool 10, although 
hereinbeloW described as being run in casing A or produc 
tion tubing F, may also be run in the Well bore B before 
casing A has been set. In that instance, instead of the packer 
element 20 contacting the interior surface of casing A or 
production tubing F, it Would contact the interior surface of 
the earth Well. And, instead of ?uids Q being pumped into 
the formation through perforations D, the ?uids Q Would be 
pumped directly into the formation. 

Referring noW to FIGS. 4A through 4C, the stimulation 
tool 10 can be generally described as having a long, cylin 
drical shape With a longitudinal ?oW passageWay extending 
therethrough. An inner mandrel 30, described beloW, and an 
in?atable packer element 20 are tWo of the principal com 
ponents of the stimulation tool 10. Other components, Which 
are concentrically aligned With and slidably connected to the 
inner mandrel 30, include an upper outer mandrel 40, 
comprising an upper mandrel 40A threadedly connected to 
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6 
a top sub 40B, and through the in?atable element 20 to a 
loWer mandrel 60. 
The in?atable packer element 20 may be any commer 

cially available element, such as that shoWn on the CTTM 
resettable packer sold by TAM International Which is pre 
sented on page 3318 of the 1990—1991 Composite Catalog 
of Oil Field Equipment and Services, published by World 
Oil, Houston, Tex. 
Such in?atable packer elements typically comprise a layer 

of reinforcement material 26, such as metal braid either 
alone or together With a Weave of cord. The cord may be 
either all natural ?bers, all man-made ?bers or a mixture of 
natural and man-made ?bers. This reinforcement material is 
sandWiched betWeen and bonded to an inner rubber bladder 
27 Which is compounded to provide ?uid retention and to an 
outer rubber covering 28 Which is compounded and 
designed to resist scuffing and tearing. The inner rubber 
bladder 27 and the outer rubber covering 28 may be of the 
same or different composition. 

The upper end shoe 22 and the loWer end shoe 24 are 
?xedly and sealingly attached to in?atable packer element 
20. The upper end shoe 22 is threadedly attached to top sub 
40B, described beloW, and sealed against leakage by o-ring 
22A. 

The loWer end shoe 24 is threadedly and sealingly 
attached to the loWer mandrel 60, described beloW, and 
cooperates With the upper end shoe 22 to dispose and retain 
the in?atable packer element 20 in position about the inner 
mandrel 30. 
The tubular inner mandrel 30, Which extends the entire 

length of in?atable packer element 20, has a longitudinal 
?oW bore 30C therethrough and comprises a tubular upper 
seal mandrel 30A threadedly connected to a tubular loWer 
inner mandrel 30B so that the ?oW bores of the upper seal 
mandrel 30A and the loWer inner mandrel 30B are in ?oW 
registration With one another. One end of the upper seal 
mandrel 30A extends through the upper outer mandrel 40, 
described beloW, and provides means for attaching the 
stimulation tool 10 to a coiled tubing string M or to any other 
desired running tool, such as jointed pipe or the like. 
A valve seat 32 is placed on a radially outWardly stepped 

shoulder 33 at the upper end of loWer inner mandrel 30B. 
The valve seat 32 is retained in place on the stepped shoulder 
33 by the cooperative engagement of box connector 34 
Which is formed distal to said shoulder With pin connector 35 
of upper seal mandrel 30A. The valve seat 32 is sealed 
against ?uid leakage by dual o-ring seals 36A, 36B. Radial 
?oW ports 31 intersect the Wall of the inner mandrel 30 
intermediate the valve seat 32 and the threaded attachment 
point for collets 39, described beloW, to provide ?oW com 
munication betWeen the ?oW bore of the inner mandrel 30C 
and the exterior thereof. 

Threadedly inserted into the upper seal mandrel 30A 
proximate a cylindrical indexing collar 82, described beloW, 
is at least one dual function travel limiting and guide slot lug 
37 and at least one single function travel limiting lug 38. 
Each lug has an extended length head, 37A and 38A, 
respectively Which is ?tted With an o-ring seal to prevent 
?uid leakage therearound. Additionally, the dual function 
travel limiting and guide slot lug 37 has a pin end 37B 
formed adjacent the threaded portion thereof Which extends 
beyond the inner Wall of upper seal mandrel 30A. 
A collar With a plurality of radially outWardly extended 

resilient collet ?ngers 39, hereinafter referred to as collets, 
depending therefrom is threadedly attached to the exterior of 
the upper seal mandrel 30A. When the tool is run into the 
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hole, the collets 39 extend into cooperative engagement With 
loWer detent 49B, described below. 

The combination travel limiting and guide slot lug 37, has 
pin end 37B extending beyond the inner Wall of the upper 
seal mandrel 30A and into engagement With the continuous 
J -slot 82A, shoWn in FIG. 5, Which is on indexing collar 82. 
The single function travel limiting lug 38 has no such pin 
end and its threaded portion is siZed not to extend beyond the 
inner surface of the Wall of upper mandrel 30A. Extended 
length heads 37A, 38A extend beyond the exterior surface of 
upper seal mandrel 30A into cooperative engagement With 
travel limiting slots 48, 48A, Which are longitudinally ori 
ented slots cut through the upper mandrel 40A. 

The cooperative engagement of the lug heads and the 
travel limiting slots limit the distance of longitudinal travel 
of the inner mandrel 30 relative to the upper outer mandrel 
40. 

A pair of parallel annular grooves are circumferentially 
cut into the interior Wall of the upper mandrel 40A forming 
an upper detent 49A and a loWer detent 49B on either side 
of a circumferential ring 50 Which is formed on the interior 
surface of the mandrel as a result of cutting the circumfer 
ential grooves. 

Intermediate the loWer end of the loWer detent 49B and 
the upper end of the top sub 40B, an annular groove 42 is cut 
into the inner circumference of the upper mandrel 40A 
thereby forming an indentation into Which seals 44 are 
secured. Resistant backing for the seals 44 is provided by the 
interior Wall of upper mandrel seal extension 40C. Seals 44 
have an intermediate portion Which alloWs ?oW there 
through. 

The loWer mandrel 60 is slidably disposed about the loWer 
end of the loWer inner mandrel 30B and retained thereon by 
the loWer element seal assembly 62. The loWer element seal 
assembly 62 is threadedly attached to the loWer end of the 
loWer inner mandrel 30B. Dual o-ring seals 62A, 62B 
slidably engage the polished inner bore 64 Which traverses 
the entire length of loWer mandrel 60 sealingly isolating the 
interior ?oW passage of loWer mandrel 60 from annular 
space 25. Aspring retainer 66, Which also functions as a ?uid 
discharge noZZle threadedly attaches to the loWer end of the 
loWer mandrel 60. The spring retainer 66 has a radially 
inWardly stepped shoulder 66A Which engages the loWer end 
of the element return spring 68 to retain the spring in the 
tool. The upper end of the spring 68 is retained by the loWer 
end of the loWer element seal assembly 62. The return spring 
68 is in cooperative engagement With the loWer element seal 
assembly 62 and the spring retainer 66. A?uid ?oW passage 
66B through the spring retainer 66 provides communication 
for ?uid ?oW betWeen the interior of the stimulation tool 10 
and the Well bore B. O-Ring 61, Which sealingly engages 
loWer end shoe 24 as aforesaid is positioned in a groove 
about the external surface of loWer mandrel 60 proximate 
the attachment point for said loWer end shoe. 

Avelocity valve 70 is slidingly and sealingly positioned 
Within the ?oW bore of the upper seal mandrel 30A and 
biased toWard one end of the upper seal mandrel 30A by 
mandrel return spring 88. 

The velocity valve 70 comprises a cylindrical velocity 
valve mandrel 72 Which has an inlet 72A at one end thereof, 
an outlet 72B at the other end thereof and ?oW bore 72C 
connecting the inlet and the outlet. A discharge noZZle 74, 
described beloW, is threadedly connected by threads T1 to 
the outlet 72B. The external surface of the velocity valve 
mandrel 72 has an annular groove 80 on its surface adjacent 
the inlet 72A. The groove 80 receives the cylindrical index 
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ing collar 82, and maintains the collar in rotating engage 
ment With the velocity valve mandrel 72. 
The discharge noZZle 74 has a smooth polished exterior 

sealing surface 74A for sealing the noZZle in valve seat 32 
and an internal generally conical cross section 74D at its 
distal end. 
A hydrostatic bleed port 74B in the distal end of the 

discharge noZZle 74 and a plurality of radially outWardly 
sloping ?oW ports 74C are spaced about the circumference 
of discharge noZZle 74. These ports provide ?oW commu 
nication betWeen the ?oW bore 72C and the interior of the 
upper seal mandrel 30A. 

Threadedly connected to the inlet 72A by threads T2 is a 
cylindrically shaped collar lock 76 Which has a ?oW bore 
76A therethrough in ?oW registration With ?oW bore 72C of 
the velocity valve 70. FloW bore 76A is sealingly isolated 
from the interior of upper seal mandrel 30A by an o-ring 76C 
Which is retained in an external circumferential groove on 
collar lock 76. The collar lock ?oW bore 76A has an inlet 
formed by a radially inWardly sloping shoulder 76B. The 
collar lock 76 both retains the cylindrical indexing collar 82 
in position on the exterior of the valve mandrel 72 and 
functions as a trash barrier to prevent Well debris from 
lodging in the channel of the continuous J-slot 82A, shoWn 
in FIG. 5, Which Would inhibit the intended operation of the 
in?atable stimulation tool 10. 

Radial in?ation ports 84 intersect the velocity valve 
mandrel 72 intermediate the ends of the mandrel to establish 
?oW communication betWeen the longitudinal ?oW bore 
72C and the exterior of valve mandrel 72. Stacked equaliZ 
ing port seals 86 are disposed about the exterior of the 
velocity valve 70 intermediate the in?ation ports 84 and the 
return spring 88. The return spring 88 is located in a spring 
housing 88A Which is formed by a radially inWardly stepped 
shoulder 88B, located intermediate the valve seat 32 in inner 
mandrel 30 and loWer seal retainer 86A. The loWer seal 
retainer 86A forms the upper boundary of spring housing 
88A and serves as a spring stop for the return spring 88. 

The stimulation tool 10 is run into the hole With the inner 
mandrel 30 maintained in position by the engagement of the 
collets 39 With the loWer detent 49B. The collets 39 are siZed 
so that appreciable longitudinal force must be applied to the 
inner mandrel 30 to collapse the collets and move the inner 
mandrel 30 relative to the upper outer mandrel 40 either 
from a ?rst loWer position to a second upper position or from 
the second upper position to the ?rst loWer position. 
When the in?atable packer element 20 is in?ated into 

contacting engagement With either the casing A or produc 
tion tubing F, the upper outer mandrel 40 becomes ?xedly 
engaged With the interior surface of the casing A or produc 
tion tubing F as a result of the frictional forces betWeen the 
in?ated packer element 20 and the face of the Well bore. 
Once the in?atable packer element 20 is so engaged, it is 
possible to pull up on the coiled tubing M by means of the 
coiled tubing injector I thereby moving the inner mandrel 30 
longitudinally upWard With reference to the upper outer 
mandrel 40. This movement causes the collets 39 to de?ect 
inWardly to pass over ring 50 until they arrive at and expand 
into the upper detent 49A, thereby securing the inner man 
drel 30 against inadvertent doWnWard movement relative to 
the upper outer mandrel 40. 
The upper outer mandrel 40 comprises an upper mandrel 

40A threadedly and sealingly attached to a top sub 40B 
proximate the seals 44. Upper seal mandrel extension 40C of 
the upper mandrel 40A and top sub extension 40D of the top 
sub 40B overlap each other When the upper mandrel 40A and 
























